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• 0. Introduction 

.*p -....s.,r u.-^^^Ci. ^i:.iuj.'_l.^l:i .. ur rL-'P-^X oas >een -vrritten to run 

^-- *^-^ ------^ O, .. .-i.--/^ A.v..-..-,L J. 1 ID SXriiUiS.V.GC vwihs 

b) IVo interrupt levels 

c) Teletype and paper tape lo 

d) : Sxtendect Instruction 

e ) ; Advanced Console fea.tu: 

f ) I The Multiplexor Channel' is not simulated- 

I ■ /■,.■■ 

The siraulator^is designed "to alloxv debugging of systems and 
Qiagnosti.c software -as, well* as to aain jnsjdhf' ii^to the 
irnplementaticn of PEP-^-X. At some later time, e'^loc-^c" " 
simulator will be developed to verify the logic design and 
t.o aia- m the analysistof diagnostic software. 

On a PDP--9, the simulator speed 'will be between 250 and ^00 
microseconds per PDP-^X iremorv cycle. The ipore ccnplica-^^^^" 
xnstructions, i.e. shifts, multioly and divide, wiU run 
disproportionately slower on the simulator. The sirnulai-o- 
requires approximately 2^00 (decimal) words of PDP.»Q r^er;-ory 
leaving the remainder (5600, 13,600, etc.) for the P^'P.~7 



rr 



=;iU\ 



^^■^fr th9^PDP-.X teletype is full duplex, the teletyne control 
on tne Pi.P-- has to be slightly modified. A sw^tch%nii ^^ 
provided on the prograravning PDP^^9 to facilitate thjs. 



c 



c 



-,£ ::-S-i,iriul.a:ted £?y usiii 



-i, (r " - ■- ^- H«.'i. i •^ V-' _^, V^ . _ ■ 

aC s>ri i:Cii-?^:Ss. .^PDP-^X ir^eiuory cciu. iJ6 €iXc 

PDP— X raav" l^e si-a 

snc, irs'cicin inoctc; niS.y Jos im uiciCcrQs xi'i^SQ cons 



aii^ 



r" c c n 'ciL n u. 3 o. , cii -? i, C s y s c g ^i' r ."■ s. y ■ d s rr g s g 't 

i^ funct-iCi-s c-re 
accoiTiplished trirough con'unancls similar to those given to DDT^ 

I'lie AC swi"'ccr"iss .srC: usGd to contrcl sinclc st£'Oy ciclcrGSS stotj. 



ir s s-' s o. 12 > iTssr.iOjT^''' scoo 3,nci. ■ 112. x'o. sno 



\vhen the console ■rnoae is entered (initial start-up or because 
the PDP-X prcgraiii WcisystoppGd ) J commands may be typed" on 
the teletVDe., ■ , ..: --■ . P: ,; .. , :- ■' * 



la 



The contents of a FDP-X irernorv location 



ma."/ i,-3 t. 



Karained by 



typing in its address follcv;od by slashf/). The contents 
V7ill be typed in octal s 



61/ 



177777 



If line-feed is- typed on the console, the next location 
v/ill be examined; 

0062/ 024100 

The contents of -a memory location may be printed in an alternate 
j.ns L.rmc'c ion rorrricir ?,j_ colon i 5 J rs L.'-"oec-. c*,"L'"cer c-ie rec-'n-Si-'-e *''S 
cont^ptF. h'-'Ve been tvoeo " 

00052/ 024100 jl, 2, 0,100. 

The formiat corresponds to OP, AC,.X, Dl emd hence location 6 2 
contains the instruction STA 2, 100 ^ 

After examdning a register, any one oj^ the follov/ing chciracters 
m.ay be typed to produce the indicated action i 



Line Feed 
Colon 

Carriage Return 
Alt miode 



Close this register and examine the next re: 
Print the contents in instruction format 
Close the registex" 
Continue PDP-X program 



'iste 



A nev; value m.ay also be typed in: 

1.2 > Deposit 

After a register has been opened (examined), a value may be 
deposited into it. This value m.ay be tyoed in octe.1 or in 
instruction format. The new value should be terminated by a 
carriage-return, a line-feed or alt m.cde. 



00062/ 024100 :1, 2, 0,100 1,3,,100CR 



.,The. content ;of-:^Ioc8;tl on :62 is changecl to 

(Notes ". Irr-lriStructi on format, blank fields are treated as 
zeros « : All, fie3-ds -are truncated to the number of bits re- 
quired i 

00062/ 026100 : si, 3, 0,100 1,17,0,2100 CR 

00062/; . 036100 il,7,:0, 100 . . 

After G. now reo'i-Ster ■ve.lue . nss Dcen typed, a.ny one of tine 
folloxving- -characters ";ay ba typed to produce the, indicated 
ciction.-? , . 



Xjine Peed 
Carriacre Returii 
Alt raode 



C T c s e ■ t h "^ 3 *'" -'^ '~^ i s t e "^ s. p 
. t- J. G s e "c ""i D_ s 2. c.' Q" J. f] c e r 

G' /^, >^ "^ "I V*. ■^ =^ y-^. T!^ T^'r '- - "^-'^ V-\ •>" /**, »"i' '■'>* '-v «^ ^, 



r>\-p,r<'ri t"v,^i 'hV'iCi 7^p>"'i''i" T"i"-r'"* c'f"!^>T* 



Typing any other character will cause 

to be printed, ~' 

be chanaed and the reaiscer will be closed, 



.-jiii noi 



(Fotes After ei register has been closed with carriage return, 
^ ^ ^^-^^^ "VjQ Opened sera in bv t^^'cj to- / ) 



1^3 Input Format 

p_gQ-*i ster J ocat"! ens '^^lU'^t be tvoed~in in octad ?,eo5„ ster 
contents may be typed in octal or in instruction format with 
octal fields, 

An octal nuraber consists of -i-, ~, - 7* Any other character 
acts as ' a terminator. The -signs (v, -) are unary operators 
onlvf 

6-7 has the value -7, 

Negative nuiibers (preceded by -) are two's corrplement, 

00062/ 036100 -1 CR 

/ 177777 1,3,1,-2 CR 

/ 025776 ;1, 3, 1,376 



C 



1.4 Reset 

If the single character I is typed, the I.C system is reset 
and RG is set to 0* The staitus words of both interrupt levels 
B.T.B set to 0» 



1 , 5 Re e: r. i n 



ir "C'lC- rii:c_o c!ic:rc.ctc; 



'I is typ3d . readin mode (f; 
-■■ " ~:- -"' ." j is i n i ti i s. t g d « 






The P:; 



f O"! -^ OvJGC] ^3'/ ^1 1 



A program is started by typing in a starting address 
t mode'i 

732 (alt mode) . .' 



.o T.7ay al-cers 



will starl: PDP'-X at:^lccation 732, Start in no i-rdv a] 

.the state of the PDP^-X other than to load the program counte: 

and bogin exocutions " 



le7 Continue 

T-^ pi-'- r-^r-.-'^- ^ r: .' -,,,,-■' '..'J..'.... 

— ~ t-iXi, itiwwic: _i- r3 u_^-p^U \VJ. ^,iit. 

program is continued frcn 
had h9??n s;toD-".'"^d o''* "^ "^ th- 

laSSSacro 

"v-v^iJ. 1 ho t'-^'f>~d 



^ut a preceeding address, the PDP-X 

its stopping points. 1-f. no oroora-"'-! 

systeia had hson reset {1.^4), the 



1. 



p jx^ 



:.oo 






aae m wnicn, her ore every luemor^/ rt 



ne rroiuory aaaress is compared with an address stoo recfister, 



'Qual/ action depends upon the settina of the 



If the two ?i 

addrecs ^stop switch (see Sec. 2^5). The address stop reaiste, 
may he examined by typing A, I. .ne^^^ value (in octal }%r:ay^be 
.n it (see 1,2); 



r-cy.T'.,ri'' "• '■' di- 



A 02400 220 Ck 

Carriage return must he typed to close the register. The 
address stop register may not be set to either zero or one 



Liijiiiijiiuim,jjiiiiniiiuiiiiiiiiii.jjimiuL,uuuu-..u_a . 



■2«;:\ Run Control;- '//'O •;::■;/.:. 

2»1' Single Instruction.' (hCS 17) 



T" 



the Siricrle/ i-nstruction 



swircn 15 u 



PDP-X will stoo 



a-c tne comp.:.et2.on cr every instructicn« 



2.2; Harci Stop (^.CS 16) 

becfause Single Instruction was up or because halt -was executed/ 
the simulator exaraines the Hard Stop -switch. If it is a zero, 
the values of tha :Program Gounter, Coadition Codas and RG are 
printed en the teleprinter ^ The simulator the examines repeat. 

If H^^Tn S''"Or- ">"=■■ ^v-) •J-"-,p 'Or-i'D^C- -4- ^^ -. t ^.. ,-^ .-i ,„■ >..-i Ju.^.„. r-ir-.— ^f v_._^l..„^ 

-^ --..,_.. I.. „._.^ _^. ^„_^^ ....i^ ^. .....— .- „. o iictj.. u-jui v-xuii L.Aie i-u^— .. proe^ra'n 

counter in the PD;;'''-9 ■accuraul;^'tn>". "f PD^-~'=^ rontin-f^ i^ ^^;:^.^.,.,^ 
PDP-X will execute the next instrnot^on ~ 

2.3 Repeat (ACS 15) , 

If tne Pi^'ir'~X is stopped because of Single Instruction beina on 
or because halt was executed, and Hard'stno t.-^- of-F t->"^ -C 
CO, RG are printed on _the teleptinter. The simulator then 
examines Keoeat^ If it is <! zero {6.ry.^jn) f control oasses to tt-s 
i^o!..vjv.'_.~_. e ^..L J. -^ xo ci i^.iv.: v^'P// una i/^ui'—x IS rGStaruod. 



2,4 Mernory Ri sable (RC3 14) 

If a reference to nox'-exis ta-- 1 : 

^^a-..a.:^xc- .u^. ':^ u^i.o II.^;;/ k,.^ ^ ... --„ c.^ocessor IS stoppea and 
the merao2:y address is printed. The PC, CC, RG are then 
printed* The sixulator th^n e"er^Tn^e nor-o?.-?- fc;o-= y -^ ) 
Memory xiaable is a zero (down)/ the PDP-X continues^ 



. .>ry IS" mace ana xeinory 

■. f-.-, ■.-,.-. ^,,~ -.v-,^:) 



2»5 i-icidress Stop (ACS 13) 

If a reference is made to memory and the memory address and 
the address stop register are equal and the Address Stoo 



2-.,^x-x processor is stoooed ana the. 



switch is a one (up), the 

memory address is rrinted. Tnr> t^c, cc RG p^p t-h--^ .^^-i ^j-.^-^ 

The simulato;': f-c^ ex?^n'~'n-^s >"co-^-?i- fci^a 9 ^ "^ t^ ■?-i-,R 



Address ytoo i 



O d ^K. 



•o (down), the PDP- 



:ontinues. 



2,6 Halt Instruction 



If the PDP-X program executes a Halt instruction, the effective 
word is printed on the console. TY.s simulator then proceeds 
as; if PDP~X was stopped by Single Instruction, 



Qt!"^.-=-5— -i- 






\r -■./■ -^ ~r 

Line Feed 



J 



.CCiltXilHG ■ ■ - 

/■^■v-T. --. -v'-s I *-- f-» -r^ f^ "'*'*' iT"! *'^" 'C^ "- ^''" £C!; -"""^ *i C" "f"* jf^ '^' 

Opzn Icccition ""CQCX^C e.nd print its value in octal. 
Retype opened, value in instruction format 
Vcvli.1'2 in ins tjTuctioii fonns-ti 

Close opsned recjister^ ODen next rGcrister 
Opan.; address stop register 



hCS 17 
ACS 1 ^ 



ACS 



Sinrrle Instnictii 
Hard Step 
^'iepto.t 

■Memory -Disable 



4. Cperaticn 

The simulator is loaded as follows s 






PI 3 



ice 



1:^ ~ V^ h .1 ("<■ 'T..., C! >"^!^. r:..- 



•.'1< 



(•r\ "1 '■ (T^ 



>). Set Address Switches to 17720 (PDP-^9} 
c« Press Readin (PDP-9) 



The Simulator vj'ill load 



, ^-1 _, -, -1 ^ „ i_ . 



tXiiwi. L,'-c 



